Pitx3 promoter directs Cre-recombinase specifically in a human neuroblastoma cell line.
The Pitx3 gene is a homeobox transcription factor. This gene is expressed only in midbrain dopaminergic-neurons in the central nervous system, where its expression is important for development and survival of mesencephalic-dopaminergic neurons. The promoter region of the Pitx3 gene is not yet completely delimited. We used the Cre-loxP system to demonstrate the efficiency and specificity of a 4.2-kbp sequence in the 5'-flanking region of the Pitx3-gene promoter inserted in the 5'-terminus of the Cre-recombinase gene. A Cre-recombinase-reporter assay indicated that this 5'-flanking region possesses promoter activity. The cell-specific gene regulation of the Pitx3 promoter in neurons was demonstrated by a reverse-transcription polymerase chain reaction (RT-PCR) and Western blot detection of Cre-recombinase in SH-SY5Y cells but not in MCF7 cells. Functionality of the Cre-recombinase was confirmed in vitro. The Pitx3-promoter-Cre cassette here described can be used to develop transgenic mice with the specific expression of Cre-recombinase in midbrain-dopaminergic neurons to elucidate the gene function in which the conventional knockout leads to an early lethal phenotype. Such specific expression of the Pitx3 promoter may be used for gene therapy studies of Parkinson's disease.